INTRODUCTION

51
The Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) 52 provides unequivocal evidence of ongoing climate change, which is characterized by an increase 53 in temperature globally and important modifications in rainfall patterns (IPCC, 2013) . Climate 54 change will have major impacts on the structure and functioning of terrestrial ecosystems 55 (Peñuelas et al., 2013) , and is already promoting important changes in the spatial extent and climate change is an urgent ecological question that has been poorly studied to date.
85
Understanding how climatic variables such as rainfall and temperature determine woody that mean annual precipitation largely limits the maximum cover of woody species, and that 90 disturbance dynamics control savanna structure below this maximum (Sankaran et al., 2005) .
91
More recent analyses have reported the presence of three alternative stable states (forest, 92 savanna, and treeless) in the world´s savannas (Hirota et al., 2011). These authors found that the 93 tree cover values characterizing savannas (~20%) and forests (~80%) were found over multiple 94 rainfall conditions, suggesting that woody cover is not controlled by gradual increases in 95 precipitation, and that there is a shifting probability of being in either of the three stable states identified. The reverse side of this multiple stable state equilibrium is the existence of highly 97 unstable tree cover values (~5% and ~60%) that can be then identified as transition areas 98 between biomes. A key property of the findings reported by Hirota et al. (2011) is that any given 99 locality will have a probability of being forest, savanna and desert according to their climatic 100 characteristics, and thus they allow us to quantify how likely transitions between vegetation 101 types are likely to occur. For example, in a locality with very high probability of being forest and 102 low of being savanna or treeless, the probability of transition between vegetation states in very 103 low. As a consequence, the uncertainty of the locality is very low since it is highly probable that 104 it will be a forest. On the contrary, the uncertainty of a locality with similar and high 105 probabilities of being forest and savanna (and low probability of being treeless) is very high,
106
since it is very difficult to predict whether this locality will be a forest or a savanna. In localities 107 of high uncertainty, small changes in tree cover due to human activities (e.g. fires, selective 108 logging) might have a large effect on the system and promote the transition from one state to 109 another. On the contrary, localities with low uncertainty are likely to be more resilient to human-110 induced changes to tree cover (Hirota et al., 2011).
111
While research conducted over the last decades has provided key insights to advance our power of the models, we selected the 20% best models according to their explained variance (n =
196
18 models, range of explained variance of these models = 27.6-33.6%). Models were weighted Table S2 , 
Modeling transitions
214
Our study system is comprised by three states (forest, savanna and treeless areas) and two 215 possible transitions (forest-savanna and savanna-treeless). To model these two transitions, we 216 first divided our study area in the forest-savanna and savanna-treeless systems. These two 217 subareas are mutually exclusive. The forest-savanna system is defined as those areas where the 218 probability in the present time of being savanna or forest is larger than the probability of being 219 treeless. Conversely, the savanna-treeless system is defined as those areas where the probability 220 of being savanna or treeless in the present time is larger than the probability of being forest (Figs. maps between forest and savanna, and between savanna and treeless areas for these two periods.
224
In the transition maps, we calculated for each cell a transition index (Trans AB ) calculated as
, where P(A) and P(B) are the probability of being in state A and B, as 
RESULTS
241
For the three states considered, the models with the largest values of explained deviance were 242 those including temperature and precipitation ( Table 1) . The best models for forests and Table S1 ). The consensus model for this state resulting from the ensemble modeling 250 presented an averaged explained deviance of 30.3% (Table 1) .
251
Our results indicate that forests will decrease in area in favor of savannas by the year 252 2070 under the RCP8.5 climate change scenario (Table 2 and Fig. 1 ). Forest areas are predicted 253 to lose 1.5±0.9 x10 6 km 2 . This biome is expected to cover 22 ± 4% of our study area in year 254 2070, which means a 24% (range 9-39%) reduction in comparison to its current distribution.
255
Results from the 16 out of 17 CMIP5 global climate models indicated a reduction of forest area ( treeless areas might be compensated by the contraction of others.
265
For the forest-savanna system, the largest transition area is located in the southern portion Sonoran, Chihuahuan) are not expected to shift (Fig. 5 ).
289
Changes in the extent and geographical location of the transition areas occur 290 simultaneously with an increase of the uncertainty of the system state (Fig. 6 ). In the forest-291 savanna system, the reduction of forest areas is at the expense of those areas with current lowest 292 uncertainty of being forest. A large fraction (58%) of these areas, which can be considered the 293 core of the forest biome, shift towards areas with higher uncertainty levels (Fig. 6) . As a result, 294 core forest areas, which nowadays occupy 3.1 x10 6 km 2 , are projected to cover 1.3 x10 6 km 2
295
(range: 0.3 -2.4 x10 6 km 2 , Table S4 ). The different projections resulting from the 17 CMIP 296 global climate models show consistent patterns in the changes in uncertainty of the forest-297 savanna system, as shown by the reduced standard deviation of the predictions (Fig. 6 ). All 17
298
CIMP5 climate models predict a reduction in the areas of low uncertainty of being forest (Table   299 S4). Forest-savanna transition areas (i.e. those where the difference in the probability of being 300 forest and savanna is <0.2) increased on average by 32%, from 2 x10 6 km 2 to 2.7 x10 6 km (range= 2.2 -3.6 x10 6 km 2 , Table S4 ). A similar pattern, but much less pronounced, occurs in the 302 savanna-treeless system, with a decrease in areas with high certainty of being treeless that shift 303 towards areas of higher uncertainty ( Fig. 6 and Table S5 ). The largest increases in uncertainty of 304 the system state, projected to occur on the forest-savanna system, are located around two areas:
305 the Amazon forest, particularly in the west, and the southern portion of the Atlantic Forest,
306
because of their shifts towards savanna and forest, respectively (Fig. 7) . The largest decreases in 307 uncertainty are located in those savanna areas on the West of South America (Llanos, Roraima,
308
Northern Cerrado), which are clearly expected to shift towards savanna. 
TREELESS AREAS
343
Our models predict that climate change will increase the extent of savannas in the Americas by 344 12% (range=5-19%, average increase=1.5 x10 6 km 2 ) at the expense mostly of forests, which will 345 decrease by 24% (range= 9-38%, average decrease= 1.5 x10 6 km 2 ) and in much less extent of those between savannas and treeless areas.
394
Our models predict that climate change will promote a shift towards more unstable states,
395
yielding more uncertainty in system state. Two aspects of this result deserve particular attention.
396
On the one hand, the extent of the transition areas will increase by 32% on average (range=10-397 80%), and forest-savanna transition areas, now restricted to a thin belt between both biomes CMIP5 global climate models can be found in Table S4 . 
